This work discusses the implications of the Higgs theory on Einstein's General Relativity, showing that these implications accurately lead to all the experimental observations. The Higgs theory introduces the Higgs field breaking the electroweak symmetry and filling up the universe with the Higgs quantum condensate. This Higgs Quantum Space (HQS) gives inertial mass to elementary particles by the Higgs mechanism and hence necessarily is the local ultimate reference for rest and for motions. Velocity with respect to the local HQS and not relative velocity is the origin of all the effects of motion on matter-energy. Within this scenario, the observed absence of the gravitational slowing of the GPS clocks by the solar field, as well as the absence of light anisotropy with respect to earth, demonstrates that earth and also the other planets of the solar system are very nearly stationary with respect to the local HQS. This can make a sense only if the HQS is itself moving round the sun according to a Keplerian velocity field, consistent with the planetary motions. The current theories explain the absence of the solar gravitational slowing of the GPS clocks with base in the principle of equivalence. Accordingly, the local Lorentz frame (LF), moving with earth round the sun, cancels the spacetime curvature and reproduces locally the environment of special relativity. In this local environment, earth and the GPS clocks are stationary and therefore display proper time. In the scenario of the present HQS dynamics, the local HQS materializes the local LFs, turning them into local proper LFs, stationary with respect to the local HQS. In its motion, the HQS carries these local proper LFs with it round the sun. The orbiting earth is stationary with respect to the local moving HQS and necessarily too with respect to these local proper LFs, thereby canceling the effects of the gravitational field and perfectly implementing the principle of equivalence. The present work shows moreover that this Keplerian velocity field of the HQS accurately creates the observed gravitational dynamics and all the effects of the gravitational fields on matter, on light and on clocks.
Introduction
According to Einstein's Special Theory of Relativity (STR), empty space (vacuum), by it alone, is unable to produce any physical effect [1] [2] . Only relative motions between observers are relevant in physics. The Principle of Relativity and the intrinsic constancy and isotropy of the velocity of light are the land-marks upon which the STR was constructed. In the construction of the General Theory of Relativity (GR), which is Einstein's theory of gravitation, the fundamental assumption is the principle of the equivalence of gravitational and inertial effects.
Gravity however is clearly an inertial dynamics created by empty space (vacuum). This demonstrates that empty space is much more than simply emptiness. If the orbital motion of earth cancels locally the effects of the gravitational field and recovers the condition of a stationary laboratory in a local special relativistic environment, as recently demonstrated by the GPS clocks, then the quintessence of the gravitational field necessarily is a velocity field of empty space itself, consistent with the orbital motion of earth. In the coming sections of this work, it will be shown that the Higgs Quantum Space, giving inertial mass to the elementary particles by the Higgs mechanism, moving round the sun according to a Keplerian velocity field, consistent with the orbital velocities of the planets, accurately creates all the observed effects of the gravitational fields on matter, on light and on clocks.
In GR, Einstein imputes the gravitational dynamics to curvature of the four-dimensional spacetime [1] [2] . In the neighborhood of a gravitational source, this curved spacetime is characterized by the invariant length of the four-dimensional line element ds that, for sufficiently weak gravitational fields, has the form: 
The coefficients 
where 0 T is the time period for ( 0 U = ).
By the curved spacetime, GR can predict the gravitational dynamics in the solar system and also predicts many observed effects of the gravitational fields on light and on clocks. However, while the atomic clocks, stationary within a gravitational field, show exactly the gravitational slowing predicted by GR, recent experimental observations, achieved with the help of the GPS clocks, moving with earth round the sun, show that the gravitational slowing by the solar field is absent on them. This observation demonstrates that the orbital motion of earth cancels locally the effects of the gravitational field. Current theories explain this observation in terms of the principle of equivalence and motion of the local Lorentz frame (LF) together with earth. Accordingly, the orbital motion of earth cancels the effects of the gravitational field on matter, on light and on the clocks, recovering, in the local region of the moving earth, the environment of the STR, in which earth is stationary.
The Higgs theory introduces the Higgs quantum condensate (HC) or Higgs
Quantum Space (HQS). By the Higgs mechanism, the HQS provides the physical origin of the inertial mass and the inertial behavior of the elementary particles.
According to the Glashow-Weinberg-Salam electroweak model, the HQS is a very powerful spatial medium confining and localizing the elementary particles to within 10 −19 m. The HQS thus necessarily is the local ultimate reference for rest and for motion of matter-energy. It materializes at each point of space a local ultimate reference for rest and for motion. The HQS and these local references however can themselves be moving according to a well defined velocity field. Motion of this HQS, according to a non-uniform velocity field, creates inertial dynamics, which, after Einstein's equivalence of gravitational and inertial effects, is gravitational dynamics. Thereby, HQS dynamics directly implements the principle of equivalence. The HQS materializes the local Lorentz frames (LFs), turning them into proper Lorentz frames, stationary with respect to the local HQS and carries them with it in its motions. Only the local LFs, stationary with respect to the local HQS, are proper LFs. The local HQS and the local proper LFs represent the local reference for absolute rest and absolute motion.
On the other hand, motion with respect to the local HQS and the local LFs is the true origin of all the effects of motion on matter, on light and on clocks, the so called relativistic effects.
In the coming Sections of this work, it is shown that the absence of the solar gravitational slowing of the GPS clocks as well as the absence of the light aniso- 
The Higgs Theory and the Origin of the Inertial Mass
Einstein has tried to explain the origin of the inertial mass of matter bodies in terms of Mach's ideas. Accordingly, the inertial mass of a local matter body arises from its connection with the other masses in the universe. This however entails instantaneous action from the infinite, which opens more problems than it solves.
Only fifty years later, has the Higgs theory provided a sane physical explanation for the origin of the inertial mass of the elementary particles. Accordingly, the inertial mass of the elementary particles, porting hypercharges, arises, not from coupling to the infinite, however from coupling of the particle fields to the local Higgs quantum condensate (HC), a spatial quantum fluid medium analogous to the superconducting condensate (SCC). [7] .
The ground state of the condensate is characterized by a well-defined phase 0 θ that is arbitrarily selected between zero and 2π. The fact that this phase can take values between zero and 2π, without changing the energy of the condensate, proves that the gauge symmetry of the Lagrangian is preserved in the condensation. In the condensate, the principle of uncertainty for the bosons becomes singular. The uncertainty in momentum tends to zero and the uncertainty in po- 
where the value of the negative coefficient ( ) increase of the period of the time standards [17] by which the clocks count time, which slows the clock rates. The observed absence of the gravitational slowing of the GPS clocks by the solar field [15] [16] and the observed absence of light anisotropy with respect to earth [18] both consistently demonstrate that the planet earth is stationary with respect to the local HQS in the velocity field of the HQS, creating the gravitational dynamics within the solar system. Both these observations are the signature of the same physical mechanism of gravity in action that is the subject in the next Section 3.
In the quantum world, all physical processes involve quantum transitions that entail the oscillations of the electromagnetic (EM) field perturbations, with emission or absorption of EM field quanta. As the propagation velocity of the electromagnetic perturbations in these fields is fixed with respect to the local HQS, the oscillation period of atoms increases with the velocity of the laboratory or of atoms [17] with respect to the local HQS and hence decreasing the rate of On one hand, this turns the origin of the gravitational dynamics conceptually simple, however, on the other hand, in order to describe the motion of matter-energy within gravitational fields, it is necessary to know precisely the velocity field of the HQS. This is the subject of the next Section 3.
Likewise the Meissner effect develops a velocity field of the SCC (screening currents) generating a macroscopic Lorentz force field, confining, compressing or expelling the magnetic flux out from a superconductor, the Higgs mechanism develops a velocity field of the HQS, generating a gravitational force field, macroscopically confining and compressing the matter fields. While the Lorentz force field is a macroscopic manifestation of the Meissner effect, the gravitational force field is a macroscopic manifestation of the Higgs mechanism. Both condensates thereby lower their energy.
HQS Dynamics as the Quintessence of the Gravitational Fields
According to General Relativity (GR), in a spherically symmetric gravitational field, all the inertial references are free falling along the radial coordinate with velocity equal to the local escape velocity. According to Einstein's principle of equivalence [1] [2], a free-falling elevator is an inertial reference (IR). However, it is well-known that, in a gravitational field, each local IR is valid at only one geometrical point and that any two IRs, not located exactly at the same point, are mutually non-inertial. Hence, Einstein's free-falling elevator cannot be a well-defined IR in space and also not along time. It also cannot be a proper Lorentz frame (LF) . It in fact is a different IR at each point of space along its path.
The fact that, in the view of an observer in the free-falling elevator, everything in the elevator seems like in a true IR is an experimental artifact, because it compares the free-falling observer with the free-falling elevator that are both at the same place and affected by gravity in exactly the same way. It is an experimental artifact, analogous to the measurement of the velocity of light by the method of light round-trips between two mirrors and a clock, which too are affected by motion in exactly the same proportion. Only full understanding of the true physical mechanism of gravity can elucidate this puzzle. In order to settle the riddle of the free-falling elevator, Einstein has conceived the principle of equivalence, the equivalence of the gravitational pull and the inertial pull. In the case of the freely falling elevator, the gravitational pull is locally canceled. With base in this observation, Einstein has concluded that a free-falling clock or a clock moving in a circular orbit, the effects of the gravitational field are locally canceled and that the clock must display proper time. Moreover, in order to explain the fact that, in the locally canceled gravitational field, earth and the local Lorentz frame as well as the GPS clocks go on moving along a circular path (curve), in the absence of any centripetal force, Einstein has introduced the idea of the curved spacetime and the generalized inertial motion along the geodesics in this curved spacetime. This spacetime curvature is characterized by the invariant length of the four-dimensional line element, specified by Equation (1) in Section 1. The absence of the solar gravitational slowing of the GPS clocks, moving with earth round the sun, usually is seen as the experimental confirmation of the principle of equivalence.
Clocks stationary within a gravitational field display exactly the gravitational slowing predicted by Equations (1) According to the principle of inertia, a particle or matter body brought to rest at any fixed position 0 r and then abandoned, will remain in equilibrium there. Any perturbation however will initiate a runaway departure, upward or downward. In order to effectively initiate a free-fall or produce the observed gravitational pull, a locally dynamic space is necessary, which, in Einstein's model, would require
However, in this case, the free-fall velocity of the local IRs rapidly would exceed the velocity of light, which is absurd.
The only way of a dynamic space to naturally generate the gravitational acceleration and the observed gravitational pull, without ending in a stalemate, is one based in variation of the direction of a local velocity vector v of the particles. This creates a centrifugal acceleration, which must point from everywhere toward the gravitational center. This becomes possible only if a particle, initially stationary in a gravitational field, has a horizontal implicit velocity, equal and opposite to the local direct circular orbital velocity, and the direction of which is continuously rotated. Only a non-uniform velocity field of the local HQS can generate such an inertial dynamics. In the coming paragraphs, it will be shown that a Keplerian velocity field of the HQS, besides adequately generating the gravitational pull as a genuine centrifugal effect, also correctly creates the gravitational clock slowing, observed on earth, correctly leads to the absence of the gravitational slowing of the GPS clocks by the solar field and too leads to the absence of light anisotropy with respect to earth.
Einstein has related the gravitational slowing of clocks, stationary in the gravitational field, to the local escape velocity, which is the free-fall velocity of the local inertial references. However, the escape velocity is a local characteristic of the gravitational field that cannot depend on the orbital velocity of earth. In the case of the GPS clocks, if Einstein's approach, in Equation (2) Also strangely it is alleged that a clock in free-fall along a radial coordinate does not run slow, because this cancels the gravitational field in the local Lorentz frame. When however this clock is stopped, then it will run slow. This entails the conclusion that the implicit upward acceleration in the gravitational field is the cause of the clock slowing. This however is in frontal conflict with the experimental observations of Muons in cyclotrons that show that acceleration causes no time dilation [19] . In fact, the free-falling clocks should display, besides the gravitational slowing, the special relativistic slowing, due to free-fall velocity and the Doppler shift for observation by a non-free-falling observer.
Clearly, the simple free-fall and the simply orbital motion cannot be the true 
This Keplerian velocity field is a cylindrical velocity field, in which the magnitude of the velocity of the HQS along the φ coordinate is spherically symmetric, G is the gravitational constant, M is the mass of the gravitational source (sun), r is the radial spherical coordinate and φ e is a unit vector along the azimuthal spherical coordinate φ . Refs. Corrections, due to non-spherical mass distribution as well as to perturbations by motions and rotations etc. are certainly important to get fine-tuning of the GPS. However, all these smaller effects together achieve not more than a few percents of the principal term of the gravitational clock slowing [20] . In the present work the cause of time dilation is unified. It has the same origin (velocity with respect to the local HQS) in free-space and within gravitational fields.
In r θ φ . The idea of rotating inertial references can seem to be confusion. It however is not at all, because here it is the HQS itself, the local ultimate reference for rest and for motion and governing the inertial motion of matter-energy that is so rotating. In order to each locally valid IR to be rotating round such a fixed over-head axis at 2 r r ′ = , each local IR, valid in a small region of space round r, needs to move together with the local HQS and the local proper LFs round the gravitational center according to the Keplerian velocity field, given by Equation (4) . In fact the Keplerian velocity field of the HQS, specified by Equation (4) is the only possible one that is able to create this outside-inside and inside-outside centrifuge phenomenon, observed within the gravitational fields.
In this HQS dynamics, a body, stationary in the gravitational field, at the validity point of the local rotating inertial reference, is implicitly moving the whole time oppositely along a circular path round the same over-head axis as the local IR, under a Real upward centripetal force. Most importantly: As the velocity gradient of the Keplerian velocity field Equation (4) points, from all positions of space from the equator to the poles, toward the gravitational center, this velocity field has the remarkable virtue of generating a central spherically symmetric field of centrifugal accelerations (centrifugal forces) toward the gravitational center. This unconventional inertial dynamics, produced by the Keplerian velocity field of the HQS, is the true hush-hush of the gravitational fields that is so difficult to understand. It enforces us to the conclusion that gravitational effects are not simply equivalent to inertial effects, however are identically inertial effects.
The fact that, in the Keplerian velocity field (Equation (4) 
GM r r θ = W e rad/sec, while in STR the local inertial references do not rotate at all. However, as the velocity of earth, with respect to the local HQS and the local LFs is very small, the effect of this rotation is only turning the orbit of earth a little bit elliptic.
The macroscopic velocity field Equation (4) and that it is expanding, consistently with the recession of the galaxies. Ref. [3] outlines such a universe and shows that it matches with incredible details all the observations without additional or bizarre hypotheses, like dark matter and dark energy. However, instead of this, Einstein has postulated the intrinsic isotropy and constancy of the velocity of light. This option has encumbered the simple implementation of the principle of equivalence to explain gravity and has sown the incompatibility between quantum physics and GR.
The Gravitational Dynamics in the Solar System and on Earth
The Keplerian velocity field of the HQS (Equation (4) and [4] for the full details.
The velocity of the HQS in the Keplerian velocity field (Equation ( ( ) 
This is the usual expression for centrifugal accelerations in a rotating reference. Note that here, the particle, statonary at a generic point of the ordinary space, in fact is stationary with respect to a reference that is implicitly rotating with respect to the local truly rotating inertial reference. Here ( ) Equation (6) is sufficiently precise only for free-fall along short distances. For large distances of free-fall, the elementary linear differential Equation (7) must be solved:
where ν , is the column matrix of the (ordinary) r and the (implicit) φ velocity components of the velocity with respect to the local HQS:
In Equation (7), A is the hyperbolic infinitesimal rotation matrix, defined in terms of the rotation rates, given in Equations (5): 
where the last equality is obvious. Using this result and noting that of Equation (7) is:
where again the first term in the right hand side is the acceleration toward the gravitational center (please see Equation (6)), while the second term is the corresponding usual upward centrifugal effect.
The results, expressed by Equations (19) and (22) Anyway however, it must be acknowledged and emphasized that, despite the theory of relativity was constructed without the correct view about the nature of empty space, about the meaning of motions and about the nature of the gravitational fields, Einstein's discoveries about time dilation, relativistic mass and relativistic mass-energy are real and were correctly expressed in terms of velocity. They however are not due to relative velocity. The true cause is velocity with respect to the local HQS, with respect to which earth is almost truly stationary. This however in no way will say that measurements, made outside the environment of earth, too will match the predictions of the theory of relativity.
The Keplerian velocity field of the HQS round earth, in the sense of the Ref. [3] for the full details.
Final Comments and Conclusions
Although conceptually the present approach represents a radical dump of the assumptions of the theory of relativity about the nature of space, the meaning of motions and the nature of the gravitational fields, the difference in the predictions of the two approaches in all of the practical instances on earth is so small that only the recent highly sensitive experimental techniques, with the help of the tightly synchronized atomic clocks in orbit are able to put them in evidence.
Einstein's discoveries about the effects of motion on the clock rate, on mass-energy etc. are of the highest importance. Actually these effects underlie many important frontiers of scientific progress and technological achievements. These null results together with the absence of the gravitational slowing of the GPS clocks by the solar field are the obvious signature of the physical mechanism of gravity in action that Michelson and Einstein have missed.
